In view of the unsatisfactory response to iron of certain common anaemias in childhood, it was decided to treat a series of cases with cobalt to find out if this substance would prove a satisfactory substitute for iron in refractory cases. Fifty cases were treated, and all had types of anaemia usually showing a poor response to iron, liver and other haemopoietic agents in common use. There were 31 cases of anaemia associated with infection, 10 were anaemic premature infants and three were cases of rhesus incompatibility after the need for transfusion had passed but which showed a residual anaemia. There was one case of severe physiological anaemia and one which developed anaemia after a Rammstedt's operation, although there was no evidence of gastric haemorrhage. The remaining cases comprised twins with a fairly severe anaemia of unknown aetiology and a case of erythrogenesis imperfecta which is included out of interest in spite of the baby's failure to respond to cobalt.
The Anaemia of Infection
The anaemia associated with infection is characterized by a normochromic, normocytic blood picture with a colour index of around 1. Microcytosis is occasionally seen but is not accompanied by hypochromia (Saifi and Vaughan, 1944) . The anaemia is rarely severe except in cases of longstanding suppuration, but is a considerable problem in childhood as it is resistant to treatment by ordinary haemopoietic agents, favours the development of further infection and may retard convalescence. Evidence of blood regeneration is slight and the reticulocytes are normal or reduced (Kugelmass and Lampe, 1932; Wintrobe, 1951) . Saifi and Vaughan (1944) Medicine, London. in those with recent acute infections. They found no evidence of increased blood destruction in cases of anaemia associated with infection.
The 31 children with anaemia secondary to infection ranged in age from 2 months to 7 years, with an average of 1 year 5 months. Any cases where the aetiology was in doubt or who were known to be anaemic before infection were excluded from the series. The infections were of all types seen in an acute children's ward, with a predominance of otitis media and bronchopneumonia.
The pre-treatment haemoglobin levels averaged L20 mg. daily in 9 cases.
The Anaemia of Prematurity The anaemia of prematurity resembles the anaemia associated with infection in that it is a normochromic normocytic anaemia with little evidence of blood regeneration. After three to four months, iron deficiency plays an increasing part in the pathogenesis of the anaemia and hypochromia and microcytosis become evident. Before this age, however, there is little to suggest that iron deficiency is of importance in the aetiology, and the early anaemia fails to respond to iron. Nine cases of the anaemia of prematurity were treated satisfactorily with cobalt. The nine premature infants had birth weights ranging from 2 lb. 1 oz. to 4 lb., with an average of 3 lb. 3 oz. The average age of starting treatment was 10 weeks with a range of 7 weeks to 16 weeks. The maximum degree of anaemia of prematurity occurs from 10 to 14 weeks (Mackay, 1935; Lichtenstein and Nordenson, 1939) . These children, therefore, were treated at the height of the anaemia at a time when little response to anything but blood transfusion was to be expected. All cases were treated for three weeks, and the dosage was 20 mg. cobalt sulphate daily, given by mouth. No cases received iron during the period of cobalt treatment, the drug was taken well in all cases, and there were no toxic effects.
Results. The results of therapy are shown in Table 2 . The cases showed a gradual falling off in the response of both haemoglobin and red cells during the three weeks of treatment as normal blood levels were approached. The results on the whole were more satisfactory in the premature infants than in the cases of infection. This was particularly marked in the rise of haemoglobin and is possibly related to a difference in the mode of action of cobalt in the two series which will be discussed later. Average rise over weeks:
7-5% The infants, who were never breast-fed owing to the maternal condition, were noted to be pale during the first week of life and at 4 days had haemoglobin of 66% and 58% respectively. Iron was given at once, without effect. At the age of 5 weeks, both infants developed mild respiratory infections and were admitted to hospital. No increased haemolysis was detected, the Coombs test was negative, and the bone marrow of both infants was within normal limits. The iron was discontinued in the second twin when cobalt was begun in order to assess if cobalt alone could prove effective; in fact this baby did considerably better than his brother and developed a polycythaemia.
The last case, D.S. (Fig. 1) , of hypoplastic anaemia of the type described by Diamond and Blackfan (1938) Seaman (1952) , however, reported a child kept alive for 10 years with transfusions who developed retiuocytosis and normal erythropoietic tissue in the marrow after treatment with cobaltous chloride. There was no effect following cobalt in a case of congenital hypoplastic anaemia Encouraging results have been obtained from cobalt therapy in cases of acquired erythrogenic hypoplasia in both adults and children (Seaman and Koler, 1953; Rohn and Bond, 1953) and it is felt that cobalt is worthy of trial in cases of erythrogenesis imperfecta, despite the unsatisfactory results in the case reported here.
Mode of Action of Cobalt
The mechanism of cobalt in the therapy of anaemia is unknown and further studies were undertaken in some patients in an effort to elucidate this. Twelve cases had marrow punctures before and after cobalt treatment. Six were cases of anaemia with infection and six were premature infants. All these cases responded satisfactorily as far as the peripheral blood was concerned. Nine cases showed a rise in the total erythroid precursors in the marrow, associated with a fall in the myeloid/erythroid ratio. In two cases the levels were approxiimately the same before and after treatment, and in one case, P.F., the erythroid precursors showed a marked fall after treatment. This was a child of 6 years with miliary tuberculosis who was under treatment with streptomycin and PA.S. Cobalt in this case was continued for six weeks, and it is possible that the prolonged treatment was responsible for these marrow changes.
This would agree with the work of Davis, McCullough and Rigdon (1945) on ducks, which showed a marrow hyperplasia up to the fourteenth day of cobalt treatment, but by the nineteenth day the marrow had become hypoplastic. This was correlated with a decreased proportion of young cells in the peripheral blood though the total counts rmained high. It is of interest to note in P.F. that, after an initial rise in both red cells and haemoglobin during the first thrae weeks of treatment, the haemoglobin remained stationary and the red cells showed a slight but definite fall. After cobalt was discontinued, however, the counts remained satisfactory and there was no evidence of permanent depression of the marrow. The granulocyte series appeared unaffected by this hypoplasia.
Erythroid marrow hyperplasia suggests that one action of cobalt is a direct stimulation of the marrow erythroid tissue. Similar changes in the erythroid -tissue after treatment have been noted by Weissbecker (1950) , Wolff (1950) , Virdis (1952) , Gardner (1953) and Schm6ger (1953) .
This stimulation is possibly temporary, and if cobalt is continued may give place to a depressant action on the marrow. 
USE OF COBALT IN COMMON ANAEMIAS
by noxmnchromia of the cells available, so that ultimately the cell count is the limiting factor in the blood picture. As our series of premature babies had a colour index of 1 07 before treatment, it is possible that the initial action of cobalt in all cases is stimulation of red cell production, and in the premature infants the increased utilization of iron is merely secondary to the increased demands of the marrow. After the initial stimulation the action of increased iron utilization may then play the major part in these cases, whereas in the children with infection the direct stimulating action continues to predominate. The premature infants show a rapid rate of growth and presumably their iron demands are in excess of those of children whose blood volume is increasing less quickly and who, Table 5 . The responses obtained were not dramatic, the maximum response being 4-7 % at the end of one week, and the premature infants showed rather higher levels than the cases with infection. Robinson, James and Kark (1949) obtained maximum responses in their cases between the sixth and tenth days of treatment, but in no case did the reticulocytes exceed 5%. It is possible that in this series the peak of reticulocytosis was missed, owing to the infrequent examinations, but the finding are in agreement with those of most authors who feel that the reticulocyte responses found after cobalt therapy are not sufficiently marked or consistent to provide a reliable guide to the eflic;iey of treatment (Rohn etal., 1953; Gardner, 1953; QuiUligan, 1954) . Some German authors, however (Wolff, 1950; Schm6ger, 1953 
